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tal lattice energies. The formation of alkali halide solid solu-
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Foreword

1,1. Kalyatskiy, paragraph 1-6 with ¥.I. Vorob'yev, paragraphs 11-1 to II-6

and II-10 to 11-13 with AF. Kalganov, and paragraphs 11-7 to 1I-9 with

v.D. Kuchin., Ch. 111 was written by A.A. Vorob'yev, with the exception of

paragraph III—L,uritten by S.F. Pokrovskiy, and paragraph 111-6ywritten jointly
by A.A. Vorob'yev and the latter. Ch. IV: paragraphs 1v-1 to IV-3 were
written by I.I. Kelyatskiy; paragraphs 1y-5 and IV-6 by A.A. Vorob'yev; para~
graph, IV-4 by A.A, Yorob'yev and 1.I. Kalyatskly jointly‘;"{;é"{"'r'l—mrl‘lﬂ
by K.K. Sonchik; paragrap V-8 by G.A. Mesyats; and paragraphs 1V-9 and
1v-10 by N.I. Yorob'yev. Ch. V: paragraphs y-1, V-2 and y-12 were written
by.A.A. Vorob'yevs paragraphs y-3, V-4 and V-8 by A.A. Vorob'yev and G.A.
Vofob'yev jointlys paragraphs v-5 to V-7 by A.A. {Grob'yev and A.T. Chepikov N
jointlys; paragraphs v-9 to V-11 by A.A. Vorob'yev; and paragraph. y-13 by

. K.K. Sonehik. The authors thank Eng neer L.T. Murashko for his assistance.

- . References accompany each chapter. -

[ABLE OF CONTENTS:

Ch. I. Methods and Installations for the ceneration of High Alternating
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E201/E491

24,1700
AUTHOR: Worob'!yev, AcAo
Ca -7
TITLE: n the Froblem of the Relationship of Dielectric

Losse§7of crystals with the Energy and the Degree of
Perfection of the Lattice %

PERiODICAL: Izvesfiya vysshikh uchebnykh zavedeniy, Fizika,
B 1960, Nr 1, PP 73-76 (USSR)

ABSTRACT? This communication discusses an earlier paper by
Bogoroditskiy, Kulik and Fridberg (Ref 1).

sgoroditskiy et a stafe on p 2166 that "it seems
more correct to relate electrical losses directly with
crystallochemical properties of the lattice, especially
as these properties govern the jattice energy". The
present author points out that the jattice energy is
itself a fundamental crystallochcmical property and is
not governed by other such properties. Vorobtyev uses
Fig 3 of Ref 1 to show that there is a definite
relationship (denied by'Bogoroditskiy et al) between
the lattice energy and the dielectric josses of alkali
halides: the losses decrease with increasing lattice energy
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On the Problem of the Relationship of pielectric Losses of Crystals
¥ «with the Energy and the Degree of Perfection of the Lattice

(cf Fig 1 in the present communication). Bogoroditskiy

et al -suggest that losses in ion-relaxation

polarization are governed by the lattice defects.

Vorob'yev supplements this suggestion by pointing out

that the number of lattice defects decreases with

. increase of the lattice energy. vorob'yev ends his

- : ' communication with criticism of Bogoroditskiy et al's
interpretation of the dielectric losses of solid - -
solutions (especially the concentration dependence of -
the losses). Vorob'yev advises careful analysis of o
composition of mixed crystals and measurement of at o
least two properties in studies of decomposition of
solid solutions. There are 1 figure and 6 Soviet
references. v

ASSOCIATION: Tonskiy politekhnicheskiy institut imeni S.M.Kirova
(Tomsk Polytechnical Institute imeni s.M.Kirov)

SUBMITTED: April 9, 1959
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AUTHORS: Voroblyev, A.A. and Ternov E%?&/E391

M

- — : :
TITLE: 1Internationa1 Conference on High-energy Particle Accelerators
ey and o — "
PERIODICAL: Izvestiya vysshikh uchebnykh zaveddﬁgy. Fizika,
1960, Nr 1, PP 236 - 241 (USSR)

ABSTRACT: The conference was opened by the Chairman of CERN,
Dr. Baker :
At the first session four papers were read on the necessity
ing new high-energy accelerators. One of these
papers was read by Professor Panovskiy, who argued that
large accelerators give mo information which could not be
obtained from cosmic rays. The evening session on
September 14 and two sessions on September 15 were
occupied by twenty-one papers on extension of the
accelerator energies towards'higher values. During these
sessions papers were presented by Koiomenskiy, VePo
Dmitriyevskiy (description of .a 12 MeV cyclotron in Dubno,
which uses spatial variation of the magnetic field) anz///
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International Conference on Highmenergyggg%(gég% Accelerators and
on Nuclear-physics Instrumentation '

Vv.I. ZamolodchikoV (description of a 1.5 m cyclotron
witn azimuthal variation of the magnetic field). The

morning session on luded 7 papers on
_gggeleration of charges in p 2

among these were papers by Rodionov, Academician

'1.F. Kvartskhava (experimental jnvestigations of production
— < acceleration of plamas), Academician V. I.Veksler
(coherent shock acceleration of ring plasmas),

A.H. Lebedev and A.A, Kolomenskiy (theory of #ochastic
acceleration and accumulation); A.A. Vorob!vaev drev the
attention of the conference to the absence of papers on
injection.

The morning sesaion on Soptember 16 was devoted to
fundamental 1imitations of 2% d

Arong the papers presented at this session there were
ccmmunications from D.G. Koshkarev (theory of non-linear
problems of betatron oscillations and particles losses

in resonances); V.V, Viadimirskiy (space-charge limitations),

Card2/ik Lebedev, Finkel'shteyn and Veksler.
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Another group of papers dealt with departure from cyclic
acceleration of electrons due to radiation and quantum
effects (AcNo Lebedev and D.Ge Koshkarev participated
in this group). A

At the evening session on September 16, twelve papers
were presented which described technical details of high-
erergy accelerators.

The 7 BeV proton synchrotron in Moscow and & planned

50 BeV synch:ophasatron in.Serpukhov were described by
v.V. Viadimirskiy. v

Engineer Zinoviyev described 30, 90 and 200 MeV linear
electron accelerators, constructed at UFTI.

A, Vorob'yev read a paper on wrhe Theory of Cyclic
Waveguide Electron Accelerators", based on his own work
and that of A.N. Didenko, Yeu.Se Kovalenko and B.N.Morozov. -
At the morning session on Septcmber 17, devoted to
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International Conference on High—energ% 9%4%22ie Accelerators and

" on Nuclear-physics Instrumentation
production, extraction and separation of particles in .
‘high-enérgy machines, papers were read by S.V. Chuvilo P
(formation of a meson beam of 7 BeV/c momentum in the
Dubno synchrophasotron) and by Professor Panovskiy
{(microwave separation ofxparticles).
jversitet imeni M.V, Lomonosova

‘ASSOCIATIONS: Moskovskiy gosun
V. Lomonosov

. (Moscow State University imeni M.
Yo . Tomskiy politokhnxcheskiy institut imeni g .M. Kirova A
me (Tomsk Polytechnical Institute imeni S.M, Kirov) b/// :

SUBMITTED: December 11, 1959
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s/139/6o/ooo/03/042/045
 AUTHORS: Vorob'yev,'_é_:_l\., Savintsev, P.i?agéﬁsb%imtaeh B.F. )

TITLE:: The Ionisht16;f¥otentials of Atoms and tbe'Mutual
: Solubility of Metals

pERIODICAL:  Tzvestiya vysshikh uchebnykh avedeniy, Fizika, .
1960, No 3, PP 233 - 234 (USSR)

ABSTRACT: pepending on the type of interaction between the
components, fused metals can form various types of
alloys, e-&e eutectic mixtures, solid solutions\'lor
chemical compounds. It is well knovwn that there is

a definite periodicity in the jonisation potentials
of elements, d&pending on their position in the per'odic

formal when the jcnisation potentials of the two metals :
are considerably different. Conversely, in the case of >
eutectic alloys, the jonisation potentials of the
components are roughly the same. Solid solutions are
formed when the difference between the jonisation
potentials of the components approach a certain average

value. These jdeas are illustrated in Table 1, in which

eutectic alloys are shown on the left and solid solutions

L
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- The Ionisation Potentials of Atoms and the Mutual Solubility of
Metals :

on the right. ®y and . 9, are the ionisation potentials

and -f&.¢ - ‘is the difference between them.
There are 1 table and 2 Soviet references.

ASSOCIATION: Tomskiy politekhnichéskiy institut imeni S.M. Kirova
(Tomsk Polytechnical Institute imeni S.M. Kirov)

SUBMITTED: October 26, 1959 //C
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94300 | E201/E591
AUTHORS : - Vorobtyev, A.A. and Melik-Gaykazyan, I. Ya.
TITLE: Electron and Hole Centres in Ionic Ciystals and the .
lL.attice Energy . -
PERIODICAL: - Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
. ' 1960, N9.4, p.239
’ TEXT: ,% Many physical and chemical properties of real ionic
crystals are related to the lattice energy (Ref.l1). The lattice )
energy characterizes an ideal crystal and its relationship with e

real crystals suggests that crystal imperfections may be governed
by this energy (Ref.2). Among the defects related to the lattice
energy are electron capture centres in alkali-halide crystals
(Ref.3). It is also known that the energy quantum corresponding

to an absorption band maximum rises with increase of the lattice ’
energy in ionic crystals (Refs.%,5). Several electron and hole y)X/
centres have their own absorption bands, each is characterized by

a definite binding energy of the excess charge captured in the
lattice, Figs. 1 and 2 compare the energy quanta corresponding

to the maxima of electron and hole bands with the energy lattice

of NaCl, ECY and KBr using Snitz's datn (Nafyg. G, 7). Vor all

Card .1/2
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Electron and Hole Centres in Tonic Crystals and the Lattice Energy

‘these eléctron and hole centres the electron or hoie binding <
_energy rises with increase of the lattice energy, showing a definite
relationship between defects in an ionic lattice &nd its energy.

There are 2 figures and 7 references: 5 Soviet and 2 English. \)X/

ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova
(Tomsk Polytechnical Institute imeni S. M. Kirov) .

SUBMITTED: September 21, 1959
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- no M.
. ., Varoh'vev, A.A,, and LOFDOTa se—t— Gyelic
AumEoRS: -*}hysical Problems in the Development of GJc
TITLE:

Electron Accelerators/g

Fizika,
PERT hebnykh zavedenly,
Izvestiya vysshikh uc
PERIODICALS 220o . 5, pp 100-107

' £
of the Proceedings o
t paper 1is a summary Jerators and
o TEXT: Ehgagrgg;?ergnce on High °rz§e$§§§ber 1959.
- ghetxntzggitwgich %ook place in Geneva in
nstrum :

es .
There are 7 figures and 3 Soviet referenc

jmeni S.M.Kirova,
| icheskly institut i
ABSOCTATION: %%%;ﬁingg§tgg§g?cal Institute ijmeni 8.M. Kirov),

: i M.V. Lomonosova
suniversitet imen osoy
%ﬁzgggagé{a%g University jmeni M.V. Lomono

SUBMITIED: December 22, 1959
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AUTHORS 3 NI TV IR AR A.,l’..,i Voréb‘&ei{’&;ﬂ;mand-Kostrygin. VA,

TITLE: Dependence on Thickness of the Breakdown Time of &
pielectric

PERIODICAL: lzvestiya vysshikh uchebnykh zavedeniys Fizikay

1960, No.6, pp;166~167

TEXT: previous work on the electrical breakdown of solid
dielectrics (Ref.l to &) showed that there exists an analogy
petween the behaviour of solid'dlelectrics and air. It was
shown that the formation of discharge in NaCl and KC1 crystals;,
having a thackness of a few tenths of a millimeter oOF more

is in fact a aingle cascade process. Fig.l shows the

dependence of the discharge detay time tq as @ function of the
specimen thickness of NaCl, KC KBr crystals (tq 12 in
seconds, 2 U ) ined experinentally
by the present authors s i ‘ time tq for an
air gap as & function of t P (in mm). The
results shown in Fig.2 were obtained’with p = 759 mm Hg,
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Dependence on Thickness of the Braakdown Time of a Dielectric

t o 20°C and the'spherlcal electrodes irradiated with UV to
avoid statistical sffects, The analogy betwaen the two figurss
is apparent. There are 2 figures and 8 references: 7 Soviet and

1 non-Sowviet.

ASSOCIATION: Tomskiy politekhnicheskiy institut imeni s.M,Kirova
(Tomsk Polytechnical Institute imeni S.M,Kirov)

SUBMITTED: October 6, 1960
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AUTHORS Vorob’¥exE élﬁi! Doctor of Physico-uathematical Sciences,
oro eV, G.A., Candidate of Technical Sciences,
D@itrevakiy. Vv.S., Candidate of Technical Sciences and
Kalyatskiy, X.I., Candidate of Technical Sciences

TITLE: Néw‘ﬂigh-Voltage Laboratory in Siberia.
PERIODICAL: Vestnik elektropromyshlennosti, 1960, No.7, pp.18-21

TEXT: In 1960 a comprehensive high~voltage laboratory wvas
built at the Tomskiy politekhnicheskiy institut (Tomsk Polytechnical

Institute). Breakdown phenomena of gaseous and liquid insulation,
the breakdown and destruction of solid dielectrics 'and the insula-
tion systems of high-voltage power equipment will be studied in
this laboratory; it will also be available for experiments by
students specializing in high-voitage engineering. The laboratory
has a high-voltage hall of 460 m“ floor space, an open testing area
of 4000 ma, and auxiliary buildings. The main equipment consists
of a 5000 kV outdoor and a 3000 kV indoor surge generators and a
series of test transformers rated at 50 C.p.8sy 1000 kV and

1000 kVA. The space occupied by this equipment was the main

card 1/5
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New High-Voltage Laboratory in Siberia

factor determining the dimensions of the high-voltage laboratory.
The high-voltage hall is 21 x 22 m with a height of 16 m. It has
natural illumination from the southern and western sides, a
ventilation system that ensures complete replacement of the air
five times an hour, water-operated heating and electric lighting.
For handling the equipment a 5 ton gantry crane with a span of

20 m-is available. The 3000 kV surge generator is 9 m high with
cross-section dimensions of 2,5 x 4 m. The step up-rectifier
system for charging the surge generators is based on a doubling
circuit with a maximum voltage of 300 KV and a power consumption
of 20 kVA during maximal conditions. A photograph is included

of the 3000 kV surge generator with a sphere-sphere gap. The total
weight of the generator is about 12 tons. It has equipment for
automatic striking of the first discharge gap, automatic grounding
on disconnecting the generator, equipmert for changing the polarity
of the pulse and remote control of the movement of the rod with the
intermediate discharge gaps and of the bottom, 1 mm dia., metering
sphere, A 12-stage, 1200 kV surge generator is also erected in

Card 2/5
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New High-Voltage Laboratory in Siberia

this hall and is built in six storeys, each containing condensers

in metallic housings, 0.28 uF, 100 kV operating voltage; when using

a surge capacitance of 23 000 pF, the energy reserve is 16.5 kW-secs.
There is also a third surge generator, of 600 kV, made up of two
stages and having an energy reserve of 17.3 kW-secs when the
capacitance during the surge is 96 000 pF. The screening, which is
described, proved sufficient during operation of the surge
generator to exclude any electromagnetic influence on the metering
and radio circuits in the halls neighbouring the high-voltage hall. : i

i Test transformers are used as the high-voltage &.C. source, and 4 )

. are installed in two zones of the high-voltage hall. For inter- /X/

phase tests, a 250 kV, 150 kVA transformer is used. Phase

insulation is tested by means of a 200 kV, 35 kVA transformer. The

transformers have a stepless voltage regulation and the necessary

protective equipment. For measuring the high-voltage, 50 cm dia.

sphere~-sphere discharge gaps and 300 kV voltmeters are proyided.

Liquid insulation is tested in a tank of 3 m dia. and 16 m’ volume

which has a removeable 1lid and a bushing designed for 110 kV.

card 3/5
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New High-Voltage Laboratory in Siberia

Control of each of the high-voltage apparatus and the metering
equipment is independent and is concentrated on a platform 3 m wide
located at the third storey fitted with control panels for the

200 kV and 250 kV transformers and for the 600, 1200 and 3000 kV
surge generators. The dimensions of the hall were governed by the
size of the 3000 kV surge generator. The outdoor test space,

80 x 50 m, is provided for investigating insulation under the
conditions of the Siberian climate. The high-voltage equipment of
this test area consists of three 1000 kV, 1000 kVA transformers and
a 5000 kV surge generator. The control of the high-voltage ou tdoor
apparatus is from a single-storey building with a floor space of
170 me. A photograph is included of the outdoor test area which
also shows a general view of the high-voltage laboratory building.
The training and auxiliary buildings consist of a high-voltage
laboratory with equipment for obtaining a.c., d.c. ‘and surge
voltages up to 300 kV, an over-voltage laboratory, an oscillographic
laboratory and an insulation engineering laboratory, with an air-
conditioned chamber in which any temperature between -70 and 100°C
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can be maintained while a high voltage of 30 kV i
There are 4 figures. g ® applied.
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AUTHORS : Vorob'yev, A.A., Professor, Doctor of Physico-Mathematical

- .Ecipnces and-Amdreyev, G. A., Candidate of Technical
1 Sciences
TITLE: The Problem Laboratory Stimulntés Major Creative Work

PERIODICAL:Vestnik vysshey shkoly, 1960, No.8, pp.48-51

"TEXT: The problem laboratories which were created in 1957 are
now fully in.operation and have yielded the first results. The
scientific activity of the Chairs has considerably expanded as a

. result of these laboratories, both as regards research on acute
problems and the teaching activity of the Chairs, - Positive results
have been achieved by a number of Chairs of the Tomsk Polytechnical

Institute imeni S, M. Kirov after establishing a problem Taboratory

on electroniqé{73131ectfiéb and semiconductors. The laboratory,

which was created in 1957 jointly by the Chairs of Physics, High-

| voltage Engineering, Electrical Insulation and Cable Engineering,

_has brought about full coordination of the activities of the 32 L//
scientific workers of these Chairs., During the three years which —~.
have elapsed since the establishment of this laboratory, the

1/5
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personnel of these Chairs have prepared two doctor dissertations

- . and six candidate dissertations and have published over 100

‘articles, although before hardly any scientific work was carried

out in the Chair of Physics. The relevant feature of the

laboratory is its unified scientific jeadership. At present, 73
scientific workers of the Institute participdte in the investigations,
of which three are doctors of science, 16 are candidates of science

and 21 are post—graduates, The laboratory consists of three

sections, each of which deals with a subject relating to the

following two problems: physical and chemical properties, strength L//
and failure of dielectrics and gemiconductors; development of radio
. circuits for instruments incorporating semiconductors. In the
individual sections of the laboratory, the electrical, mechanical,
physical and chemical properties of single crystals of alkali-
haloid salts, solid solutions, oxides of the metals of the second
group of the periodic table are being studied. The results v

. enabled the theoretically and practically important conclusion on
the existence of an inter-relation between the electrical,

3 X ,m:f@ﬁ%%ﬂ‘;&%
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mechanical and other characteristics of simple dielectrics and the
energies of their crystal lattice, thus providing a theoretical
basis for developing dielectrics with pre-determined properties.
In the second on the physical and chemical properties of dielectrics,
) the mechanism of formation of a contact layer in dielectrics and _
Bl semiconductors was studied, Extensive data on the conditions and N
- causes of generation of cando-luminescence of industrial crystal i
phosphors due to the effect of flames were obtained by Docent
V. A. Sokolov and formed the basis of a recent doctor dissertation.
R Considerable successes have been obtained in the High-voltage
o Division (headed by Candidate of Technical Sciences I. I. Kalyatskiy)
; relating to the electric strength of ionic solid dielectrics; it was
found that short duration impulses produce in solid dielectrics a

NI 7

if: discharge which develops in a similar manner to gas discharges.
Lo It was also found that in the case of the point electrode being of L///
positive polarity, the average speed of the discharge increases

- with decreasing temperature and with increasing energy of the _—
i crystal lattice of the dielectric; the results were presented in '
candidate dissertations (defended in 1958) by G. A. Andreyev,
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A, F. Astafurov and V. D. Kuchin. Under the leadership of Docent
V. S. Dmitrevskiy and senior reader M. F. pisartsev, the electro-
physical properties,of electrically insulating concrotos have been

establishing the largest teaching and research high-voltage ;
laboratory in Siberia. The High-voltage Hall of this laboratory is §

already equipped with test transformers for 200 and 350 kV, surge 'ﬁ,g
generators of 3 million volt, 1 million volt and 600 kV. A series e
of transformers for 1 million volt have already been installed and the L//‘ :

a Z.5 million volt electrostatic generator. This laboratory will be
used for testing industrial equipment rated for voltages up to 220 kV,.
In the division on millimicrosecond techniques (headed by Candidate

‘of Technical Sciences Go A Voroblyev), the volt-second character-

“istics of various dielectrics are being investigated. It was found o
" that for equal electric strength of gaps the breakdown of the .
dielectrics occurs in the following sequence: solid dielectric,
gas, liquid dielectric, a conclusion of great importance from the
‘point of view of insulation coordination. Circuits and instruments

Card &4/5
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were devised which enable recording on a film ultrashort (of 10~ sec
duration) voltage surges and also a fast-action arrestor for over-
voltage protection of high voltage apparatus. Furthermore, generatorg
for single high voltage g%rges with amplitudes up to 4o kV and
durations up to 3.2 x 10 sec were developed.

Under the leadership of Docent I. Ao Suslov, methods of calculation
of video amplifiers and of designing_m;piature transistorized
television cameras?have been developed. The theoretical and

experimental work of this laboratory 1s reflected in 206 papers and
6 books published by the personnel; at present 12 books and 76 paper
are in the process of publication. In addition, 87 papers and .
communications were presented at conferences. The laboratory is in
contact with numerous other Soviet scientific establishments and
also with the Polytecbnical Institutes of npsinkhua® (China) and
Jassy (Roumania)a The studies >f the Power Engineering Department
have established the possibility of using concrete as a dielectric
in high voltage engineering. As a result of this, the cost of

building a 22 m insulated tower for the 5 million volt surge
enerator was reduced considerabl

g
H k olitekhniche :v institut imeni M.Kirova
é§§3°§9§I°N Y%ggs&ypglyteg nical Institu imeni S,Moiirov
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AUTHORS: Vorobtyev, As Aes Budylin, B. Ve
"“=:= ="_—_==—

TITLE: gpontaneous Formation of F-Centera}in Irradiated Alkali
‘ Haloid Crystals After Annealing 79

PERIODICAL: Fiziks tverdogo tela, 1960, Vol. 2, Fo. 4 PP 663-664

TEXT : Crystals of NaCl, and KI were bombarded with thermal
neutrons in & nuclear reas The color of ¢he specimens
changed go -strongly that even wepe opaque. The crystals
regained their transparency when 450 C. But changes ocourred
again in the course of ¥ime. At the same time, the electrical conductivity
of the orystals decreased, and their microhardneas jnoreased. The color
ohanges were due to gamma- and beta rad jvated in
4he reactor. They vanished almost® compl This effect
may be utilized for the following exper

8331209 is jsomorphously intioduced‘into a KC1 orystale The former passes
over into 8531210 during the jrradiation? 8331209 + On' - 8331 10 + 7
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Irradiated Alkali Haloid Crystals After B002/B0O63

Annealing

The latter is a p-emitter which passes over into 84Pcmo with a half-life

of five days. The latter is a strong a-emitter with a half-life of 138 days,
About 10-12 days after their removal from the reactor the orystals show -
dfter heating - only the effect of the a-radiation of polonium. There are

5 non-Soviet references,

. SUBMITTED:  July 20, 1959 ' \){
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Propagation of a Discharge in Honocrystals 5/181/60/002/009/037/047/%X

of NaCl and KC1 B004/B070

pbsitive and negative point electrodes. Since 14 increases with td’ the

- discharge proceeds along the [100] plane of the crystal for a negative

i

B

i

:
3
i

L
T

observed phenomena may be explained as a single-avalanche discharge. The //

[_110] for a positive point electrode. The average value Yo of the rate i
of propagation of the discharge was calculated (Table 2). o is consider- =~ j

ably higher for a positive than for a negative point electrode. Therefore,
there is an analogy between the discharge in the crystals investigated and
that in a long stretch of air. The following relation was found to exist
for positive point electrodes: v, = 0.1(db/t, min)e(bt/td min)(1), where

‘@ is the distance of the electrodes (0.4 - 1.2 mm), b a constant, t

e

d min
the minimum discharge time. Fig. 4 shows a microphotograph of the dis-
charge between two points. The discharge channels are in the neighborhood
of the negative point. Direction and rate of discharge depend on the
structure of the field, which is influenced by the positive ion charge.
On account of impact ionization, the ionic charge is so concentrated in
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Propagation of a Discharge in Yonscrystals 8/181 60/b02/009/037/04p&x
of NaCl and KC1 B004/B070
solid dielectrics that the

propagation of the discharge depénds on 1it. .
There are 4§ figures,

2 tables, and 12 references:s 11 Soviet and 1 German.

ASS0CIATION: Tomskiy politekhnicheskiy institut (Tomsk Polytechnic
Institute)

SUBMITTED: February 10, 1960
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Possible desing of a grounding system. : .
energ, 3 no. 7:42-44 J1 160,  (MIRA 13°8)

. ' 1itekhnicheskly
. {y ordena Trudovogo Erasnogo Zuameni po
%nsgt!g::: {nenl $.M. Kirova, Predstavlena Kafedray tekhnikl
z Apryazheniy.
TysoklEn mAPTY (EBlectric currents--Grounding)
(Lightning protection)
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AUTHORSs Vorob'yev, A.A., Professor, Zavadovskaya, Ye . K., Professor,
“Boldyrev, V.V., Candidate 6f Chemical Scienc?s, Melik-Gaykazyan,
I.Ya., Candidate of Physical and Mathematical Sciences, Savintsev,
P.A., Candidate of FPhysical and Mathematical Sciences

- TITLE: Physico-Chemical Problems of Dielectrics

PERIODICAL: Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva im.D.I.
' ' Mendeleyeva, 1960, No. 5, Vol. 5, pp. 973-562

PEXT: Dielectrical materials should have a high thermal, chemical and radi- \;7L\f'“
ation resistance, a high mechanical and electrical strength, in some cases '
they should have & low value of the angle of losses, & low electroconductiv-

{1ty and a high dielectrical constant (Ref, 1), Some of the more recent

fields of application are socintillation counters, where the dielectrics with

s large width of the forbidden zone of energy are used, or in axplosives

(Ref. 2), where the electronic and ionioc processes which occasionally take /

d ‘ .
0ard 1/V1 e
| 7
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place in the dielectrics are applied. In outlining the physico-chemical
properties of dielectrios, the connection between these properties are dis-
cussed in reference to the energy of the lattice. It is pointed out that,
sinoe little is known of the physical processes in dielectrics when acted
upon by an electrical field, chemistry and the science of electrical materi-
als is mostly empirical. The physical properties of dielectrics in relation
to their chemical composition and struoture were studied., The dieleotrical
properties of simple substances with a known chemical composition were in-
vestigated (Ref,1,4-24). It was found that the main properties of the di-
electrics (thermal resistance, binding energy of the elctron in the lattice,
mechanlioal strength, optical properties, etc.),were directly determined by
the strength and nature of the particle bond in the lattice, Under the ef-
feot of external conditions the interaction energy between these particles
oan be overcome and the lattice destroyed. A number of graphs are presented
.indicating how the various properties are affeocted by the lattice energy, i.
¢., the energy value necessary to divide the crystal lattice, consisting of
ions, to individusl ions and separation of these from one another to an in-
finitely large distance at a temperature of absolute zero. The case of bi-
nary ionic compounds of the A B type, as déscribed by Kapustinskiy (Ref. 25),

Card 2747
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is given where the calculation of the ‘energy of the lattices with a coordin-

ation number 6, is estimated according to formula (1)s U = 256.1

(a +.b)onwB '

—F TR where a is the number of cations, b the number of anions, wA
A B and Wp the valsncies of the anion amd the catlon, Rp

end R. the radii of the corresponding ions for the structure of a lattice of

the sédium chloride type. A later version of' the formula, where also the re-

pulsion,as well as the attraction of the ions is considered, is given asi

W, o W (a + D)
LE -2 ).

RA + HB RA-+RB

U = 287.2 The ionic orystals have a high
value of lattice energy and thus also a high value of thermal and mechanical
strength. In the case of isodesmic ionic lattices of the same structural
type, the properties of the materials are connected with the energy of the
orystal lattice determined by the chemical composition, Fig.1 ia a graphical
representation of the effect of the hardness according to Moos; melting

- point, electrical strength of the ionic crystals by the lattice energy, Fig.2
shows the same relationship for alkali earth metal oxides. From equation 1
it is seen that with a decrease in the size of the particles, which make up
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the lattice, the lattice energy increases. Fig.3 represents the relationship
between the change in volume of an elementary nucleus. of a molecule (Ref. 3)
in various compounds according to data from X-rav analyses, and the lattice
energy for orystals of alkali-halide cgmpounas, Fig. 4 gives the rslation-
ship of the number of ions n in one cm to the lattice energy for crystals of
alkali-halide salts. The value of n was determined from:

: K.d .23
n=s 5+ A (3), where N is = 6.06°10°", d the speci;ic gravity, A, and A,

"atomic weights of the ions. The specific thermal capacity c¢_, at a constant
pressure, is given in Fig.5 in relation to the lattice erergy} and Fig.6 shows
the relationship of the melting heat to the lattice energy. Experiments show-
ed that the optical properties of ionic crystals also depend on the lattice
energy. With an increase in the latter, the absorption of light changes in
the infrared, visible and ultraviolet regions according to certain rules.

- The electronic polarizability in relation to the lattice energy for alkaline
halides is shown in Fig. 8 (Ref.30,31). A decrease or an increase of the di-
_electrical constant and of its components will be noted due to the shift in
the ions corresponding to the change in the ion polarizability of the ions
and their concentration with a change in the lattice energy. Pig.9 repre-

s e S e
e = el b e e o bee s e
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sents the change in the electronic component of the dielectrical constant
with a change in the lattice energy for crystals of the alkali-halide com-

. pound seriea. The relationship of the electroconductivity to the tempera-
ture of ionic crystals is described by the formulas

6= O e’“l/kT + . e-ug/m : .
1 2 , where u is the activation energy of the libera-

tion processes of the ions in the lattite. Experimental data showed that a
significant increase of the high-temperature range of the activation energy
takes place with an increase in the lattice energy of the alkali-halide salt
crystals., The sum of the activation energies at low and high temperatures
was found to depend on the lattice energy. The conclusion is drawn here
that the electroconductivity of the crystals is connected with the energy of
the crystal lattice in a law eequence. Other properties, such as the effect-
ive mass of the sleciron and the megnitude of the oscillating quantum, are
also thought to depend on the lattice energy. It is pointed out here that
these relaticnships must be accurately established. The electrical strength
of the dielectric is thought to increase with an increase in the lattice
energy (Fig.10). Other properties, such as the thermal resistance of the

Card 5/4%
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ionic crystals are in a reverse relationship to the lattice energy, but this
phenomenon is assumed to be illusionary, sincse the decomposition of these
substances is also determined by the jonization potential, aswell as the
lattice energy. The reverse relationship is also observed in the case of the o
heterodesmic etrustures. Dats obtsined from Refs, 9,10 on a comparison of the i
physico-chemical properties of liquid and gaseous organic dieloctrice with
their electrical strength in the aliphatic hydrocarbon series showed that the o
electrical strength changes sympatically with the change in the intermolecu- L
lar bond strength and does not depend on the bond strength within the mole-
cule. These results were used to form & graph of the spark-over of the or-
ganioc -dielectrics (Fig,11). Further mention is made of the connection be-
tween the phyiico-chemical properties of dielectrics and the lattice enorgy
when the siruzture is destroyed. The contraversisl facts noted in real crys-
tals, viz., the mechanical properties of these single crystals changing ac-
cording to certain rules with the change in the lattice energy, are explain-
ed by the behavior of the defects, especially of dislocations, i.e., by the
energy of the crystal lattice. One of the possible means for obtaining a
" controllable concentration of the defects in the lattice is the formation of
solid soluticns. Upon investigating  the electrical properties of the solid

Card 6/17~
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solutions Cal-2r0,, a defect in their structure was noted (Ref, 47). A conm-
plex_inveatigatioﬁ of the physiscal properties of the solid solutions KCl-RiCl,
KC1-XBr, NaCli-NaBr was carried out. It was proven that the general charac-
teristic, which determines the physical properties of a complex dielectric,
 was the heat of formation. It is expected that a drop in the interaction
forcen would involve a drop in the strength and an increase in the defeot of
the solid solution. The relationship between the heat of formation of the
solid solutisn and the average number of particles n included in the volume
of the elementary nucleus (for an ideal single crystal n = 8) leads to the
conclusion that the more heat absorbed in the formation of the solid solution,
i.e., the lower the energy of interaction of the particles in the crystal
lattice of the crystal, the more defective is its structure. The connection
between the defectiveness of the struoture and the lattice energy leads the
authors to assume that the laws obtained for the single crystals are also ap- '
plicable to the polycrystals used commercially. Finally, the authors discuss
the connection between the physico-chemical properties of solid solutions of
alkali-halide salts. It %8s said that the introduction of admixtures into the
orystal can lead to a change in the interaction between the particles of the
crystal lattice of the substance. Experimental data on the physico-chemical

Card 7/1%
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properties cf solid solutions of ionic compounds are compared and certain as-
sumptions are therefrom derived on the interaction of ions in the investigat-
ed systems, The most important value characterizing solid solutions is their
heat of formation and reference is made to the formula used by Grimm (Ref. 61) k-

. for caluclating the energy of the crystal lattice. The heat of formation of
the solid solution is estimated experimentally a8 the difference between the
heats of diosolution of the solid substance and the mechanical mixture of
componénts having the same weight and composition. The connection between
‘the heat of formation and the electrical properties of the alkali-halide
golid solutions is noted. The electirical strength of NaCl-NaBr, KBr-KJ, KCl-~
‘-KBr, NaBr-K3r is lower than that of the components, Solid solutions formed
by heat absorption have a weakened structure and are characterized by a low-

- ered electrical, schematic and thermal strength, high dielectrical iosses and
a defeotive structure. The electrical characteristics of dielectrics are
connected with other properties, e.g., in the case of ionic crystals with the
lattice energy, in homeopolar crystals with the energy of atomization, in
molecular orystals with the ernergy of intermolecular bonds and in solid so-

& lutions with the amount of heat literated in their formation., All these va- ~
’ lues are the higher, the higher the mechanical, thermal, chemical and elec- ‘
Card 8/1%
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029

" grical strength of the dielectrics. The authors point out that in selecting

new materials for dielectrics compounds with highly~-charged atoms (voron, si-
licon, etc.), should be combined with non-deforming atoms creating rigid bonds
(nitrogen, fluorine, etc.). It is worthwhile to jinvestigate the possibil-
ities of using temperatures and pressures obtained in explosive procosses and
electrical explosions when producing dielectrics to overcome the high ectiva-
tion barriers of the reaction. The problenm of selecting new dielectrical
moterials is a matter for the chemist,as well as the physicist. There are

15 figures, 4 formulae, 1 table and 81 references: 62 Soviet, 12 English,

6 German, 1 unidentified.
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AUTHORS: Vorob'yev, Ae Asy pidenko, A« Ney Kovalenko, Ye. S.

TITLE: Acceleration of Electrona'n.n a Circular Traveling-wave

Xccelerathor ,7
PERIODICAL: Atomnaya energiya, 1960, Vol, 8, No. 5, Pps 459 - 461

TEXT: The suggestion to use & closed circular curved waveguide (the
cross saction of which is shown on P. 459) as accelerator system was
made by Vorob'yev ‘(Ref. 1); in this waveguide an electromagnetic wavs
with a non-vinishing \f-component of the electric field propagates. The
charge of the waveguide is guch that within the range of the mean ra-
dius the phase velocity of the wave is vph = 0. The propagation of the

waves in curved waveguides which are unlimited in the axial direction

have already been jnvestigated in an earlier paper (Ref. 2)+ Proceeding
from the results then obtained, the authors in the present paper in-
vestigated the poasibilities of a control of the particle trajectories

by the wave field itself. From the results obtained in Ref. 2 the X
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Acceleration of Electrons in a Circular s/089/6o/008/05/07/008
Traveling-wave Accelerator ' BQ06/BOS56

conclusion may be drawn that 1) the curvature of the waveguide reduces
the phase velocity of the cophasal waves, and 2) that the influence
exerted by the curvature upon the dispersion properties of a system
closed in the axial direction is at vph = ¢ considerably greater than

in an axially not closed system. These results are discussed. Several
questionajrelating to the selection of the waveguide parameters are
briefly discussed. Contrary to an ordinary synchrotron, the high fre-
quency field in this waveguide accelerator is highly inhomogeneous in
_ axial and radial direction (all components depend in a complex manner
on r.and z). The dynamics of the particles in the cyclic waveguide
accelerator is, however, similar to those in a cyclotron, and the com-
-plex wave field does not disturb the normal operation of the accelera-
tor. The suggestions for the control of particle trajectories in the
curved waveguide by means of the traveling wave field, which had been
made by Vorob'yev already in Ref. 6, are finally discussed (stability
conditions - equation (5)). These possibilities of trajectory control
by the traveling wave field as well as the possibility of avoiding some
technical difficulties occurring in the construction of cyclic

card 2/3 ' D(
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high~energy electron accelerators make the uge of curved waveguides in
¢yclic accelerators interesting., There are 1 figure and 6 Soviet refe-
rences. ’

SUBMITTED: March 9, 1959
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;U" 24y00 B006/BO14 ~
AUTHORS:  Vorob'yev, Ao A., Vorob'yev, G. A: . - o N
TITLEs -Ruiee Governing Pulsed Breakdown of Solid Dielectricsh‘

PERIODICAL: Izvestiys Akademii nauk gSSR. Seriya fizicheskays, 1960, o
Vol. 24, HOQ 1| ppa 75"83 4*'

TEXT: The article under review, which was read at the Second All1-Union
Conference on the Ph sics of Dielectrics (Moscow, November 20-27, 1958),
gives an acoount of the present stage of research concerning the subject
mentioned in the title. In the fifties the Tomskiy politekhnicheskiy
jnstitut (Tomsk Polytechnic Institute) developed a method which is used
to study pulsed Yreakdown of solid dielectrics as well as & method

‘employed for the production and recording of pulsed voltages with

durations of down to 1077 sec. ¢. A. Vorob'yev and V. D. Kuchin measured
the dependence of elactric strength of NaCl, K€1, KBr, and XTI aingle P
orystals upon the duration of voltage action. It is shown that the ' ’
pinimum wae strongly shifted toward shorter times. This eifect was / ’
explained by M. A. Mel'nikov. Mel'nikov also tovk the volt-second U(/ R

_Card 1/4
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Dielectrics
9 gec on

he sanpe crystals with exposu

The correspondlng results a8 woll as those obtained from 8

_othgr'pnblications ars d in this article. K. M. Kevroleve
ined volt-second

investigations of crys
similar tO those of alkall halides. Y€
gtudied the electric gtrength within the range 110" - 5-10"e sec without
f£inding eny change. gimilar jnvestigations cerried out vy Mel'nikov ghowed
gtrength jncreased vy 15 peT cent when the shortes
pe noticed

that the aisruptive
exposure within the ranée 14107 - 5~10”9 gec Was U8
the volt-second characteristios of pol meroﬂ(?igf 5)« Again,
h incredeed by 15-20 per cent when the shortest
he volt-zeco 4 character-

that the disruptive st
axposur?® was applied. Ao Yo Astafurov meas
jgtics of ‘rock salt, and organid glass

characteristic of ¢

(rig. 2).
pumber of
carried out
’characteristics

ed. Purther

ed in numerous P
discuss results obtained bY Ao o yaltter, Le D.
Astafuro¥, and many Western authori}///
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The duration of breakdown delay is composed of the delay time and the

duration of the development of the discharge tg. As confirmed by the B
data of the accompanying table, the mean velocity vy of propagation of a .
discharge may be satisfactorily described by the formula Vo " d/tf, where -

d is the semple thickness. The sentence of this equation is formulated
and discussed. K. K. Sonchik determined the delay time for NaCl, KCl, KBr,
and XI single crystals. He found that vy increases with increasing over-
voltage, increasing lattice energy, and positive polarity of the peak. In
the following, the authors discuss a few details concerning the depend-~
ence of the breakdown voltage on the thickness of the sample, and some
rules discovered by various authors (sonchik, Vorob'yev, Mel'nikov, N. M.
forbin) are described. The following rules are summarized: 1) At high
values of d a polarity effect is observable; 2) positive polarity of the
peak shows a higher vg than negative polarity, vp rises with increasing
overvoltage,.}) ty increases with 4, 4) the second stage of discharge in

. alkeli-halide orystals is shorter by geversl orders of magnitude than tg.

5) The volt-second characteristic of alkali~halide single crystals jakes

»

a bucket-like course. 6) In solid dielectrics vy is of the order 10 cm/sec, . L

Card 3/4 , H/
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. Rules Governing Pulsed Breakdown of Solid 8/048/60/024/01/06/009
Dieleotrios B006/B014 ;

and decreases with a rise in temperature. 7) The breakdown voltage

increasee in homogeneous and nonhomogensous fields more slowly than with

the thiokness of the dieleoctric. In the case of many solid dieleotrics

it can be described by the same type of equations. In conclusion, a

number of problems are mentioned, which so far have not been solved. .;},
There are 8 figures, 1 table, and 28 references, 20 of whiph are Soviet. .o

ASSOCIATION: Touskiy holitekhnicheskiy institut (Towmsk Polytechnic
Ingtitute) .
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AUTHORS: Vlasov, A. G., Vorob'yev, A. A., Kislov, A. N.,
Meshcheryakov, R. .

TITLE: Investigation of the Losses in Electrons Due to
Scattering in the Residual Gas in the Accelerating .
cnamuer )\ . /q (
. PERIODICAL: ‘Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,

VOl. 24, No. 8’ ppo 1006"1012

TEXT: In the present paper the theoretical calculations of the losses
_ in accelerated particles due to scattering in the residual gas were

experimentally examined. A suggestion is made for calculating these

losses. Firs%, only the definite results of calculations according to

the methods by N. M. Blachman and E. D. Courant (Refs. 5,6), J. M, -
_ Greenberg and T. H. Berlin (Refs. 7,8) and A. N. Matveyev (Refs. 9,10) Lo

are studied and compared in a Table. This comparison shows that the

various methods lead to different results. The control method and the

Card 1/3
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Investigation of the Losses in Electrons 5/048 620}824/008/016/017
Due to Seattering in the Residual Gas in the B012/B067

Accelerating Chamber -

experimental apparatus are then described, Fig. 1 shows the measuring
block diagran. The results of measurements are given and compared with
the results of theoretical calculations. In conclusion the following
is stated: character and quantitative comparison of the curves shown
in Fig., 6 indicate that the losses in ele

the values obtained by this method are too low. The sufficient agreement
between the experimental and the theoretical results also confirm the
correctness of the method of measurement choasen. V. G, Shestakov

-assisted in the moasurements. The collaborators of the NII TPI and FTF

assisted the authors in this work. There are 6 figures, 1 table, and
15 references: 8 Soviet and 7 British,
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Investigation of the Losses in Electrons 5/048 60/024/008/016/017
Due to Scattering in the Residual Gas in the B012/BU6T

. Accelerating Chamber '

"ASSOCIATION: ,'Nauchno-iseledovatel‘skiy institut pri Tomskom
politekhnicheskom institute im. S. M. Kirova (Scientific
. Research Institute at the pomsk Polytechnical Institute

" ireni S. M. Kirov)
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Anan'yev, L, M,, A. A, Vorob'yev, and V. I. Gorbunov

Induktsioanyy uskoritel' elektronov -- betatyon (Inductive Accelerators of
Electrons -- Betatrons) Moscow, Gosatomipdat, 1961, 349 p. 6000 copies
printel, ‘

Ed.: A. P, Alyab'yev; Tech, Ed,: Ye, I. Magzel'.
PURPOSE: This book is intended for students in schools of higher education and

for scientific personnel and engineers copcerned with nuclear physics and with
the design of related mechinery and instrumentation.

COVERAGE: The book begins with an explanation of the elementary electron theory of
ipductive acceleration and the physical processes in a betatron, The design of
a tetatron installation, its optimum parameters; end the design and calculation
of betatron units, e.g., electromagnets, qircuit diagrams, vacuum systems, and
adjustment elcments,are described. Publighed materials and the authors' experience
in the develoyment, construction, a.daustmq;nt, and use of circuler-orbit accelerators
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' . Inductivs Accelerators of Electrons (Cont,) 80V/5832
and batatrons have been systematized and used in the book, No personalities
are mentioned, There are 151 references: - 83 Soviet, 59 English, and 9 German,
References accompany each chapter, except Ch, VII,

TABLE CF CONTENTS:

Introduction ) 3
Ch. I. Elementary Theory of Electron Motion in a Betatron 9
1. Motion equation of a single electron ip a betatron 11
2. Conditions of steady electron motion ip a betatron 16
3. ©3Shape of potential functions and the motion of electrons 22
‘4, Variation of electron motion with time . 29
5. Basic condition of electron injection {n a betatron 33
6. Maximm charge being accelerated in a betatron 38
T. Effect of thz magnetic field of an accelerated electron
: beam ¢n electron capture , 47
8. Effect of a 3pace charge and certain other factors on the
cepture of electrons in order to accelerats them 56
9. Erergy absorbed by electrons in a betatron ‘ 22

Biblicgraphy to Ch, I,
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_ _ E194/E2.35
: : "jgx_o.‘bm.;An.A.u Yoroblyev,. GsAiy and Kostrygin, V.A.
TITLE! On the dependonce.bf the breakdown time and the
preakdown voltage of dielectrics on their thickness
b " PERIODICAL! Izvestiya Akademii nauk SSSR, otdeleniye tekhnicheskikh 8 )
: ‘ : nauk;, Energetika i avtomatika, 1961, No.2, PP: 62-64
i TEXT Tesis show that a\ere are many identical relationships

‘between the impulse breakdown of solid dielectrics and of air, and
there is reason to return to the nypothesis of breakdown of solid
"dielectrics by impact jonisation with electrons. It is of interest ,
to study the relationship between the breakdown voltage and delay
time of the dielectric as a function of thickness. In air, when “7L_
pd 2 1000~1500 mm Hg.cm and the overvoltage is several percent,
streamer discharge occurs agd at atmospheric pressures the delay
| sec. At low air pressures when
pd £ 200 ms Hg.cm the delay time is of the order of 1 -5 sec.
This increase in delay time is due to a change in the mechanism of
»br"en_kdown'. - At low values of pd, . Townsend's alectron avalanche '
‘card 1/5 ‘ e ST o
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E194/E135 .

on the dependencs of the preakdown time and the breakdown voltage
of dielectrics on their thickness ’ '

“ preakdown occurs, In the first jonisation theory of breakdown of
solid dielectrics, due to A.F. Toffe, it was shown that the

it was later noted that in thin solid dielectrics the delay time
may be large because of its statistical nature or because of the
large number of avalanches necessary to form & conducting path
between the electrodes. Early experiments on rock salt of micron
thickness confirm the increass in. electric strength and delay time
in thin layers and show that breakdown of solid dielectrics
commences with impact jonisation. Fig.1l shows the dependence of
the delay time (in secs) on the thickness, d, in ¥ (leftbordinnte.
KI; right ordinate, NaCl, KC1, KBr). In this figure the delay
time is plotted on the y axis and the thickness on the x axis for
rock salt and crystals of Kcl, KBr and KI. As the thickness is
reduced the delay time increases. Using the data of this figure

. 'and other data on discharge delay in crystals of 0.1 mm thick and
- more, & curve is constructed in Fig.2 for the relationship between

Card 2/ 5
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ol L  E194/E135 -
'con"thé débendéﬁce;ot the breakdown time and tho'btegkéown voltgge i
“f‘of'dielectricb,pn,theim,thicknela 4 . The sudden -
C S - o o ‘ - X d cm. e
. time ~(10=5 sec) and the thickness, 4, %
Rttt Ui wichanden ota critienl eblelnons 05 SLUL
7103 e ted and briefly discussed. -
f -:ge%d:Ta;Bt2;a (ﬁa'g.sec)-and the thickness, d, mg-t;:'r::zgtzdarg "
“experimentally for air at atmospheric pressure an o lectrodes
 iplotted in Fig.3. The overvoltage was 10~15%. ;3 :tatistical
yere radiated with weak ultraviolet light t°'°{°6 m. there is a
-delay effects, Here again, .at a thickness of 1. t: 'mechanilm of
. sudden ‘change in the delay time due to change indi ;gctricb in o
breakdown. Curves of this kind are typical for S otording to B
. which breakdown commences with impact 1oniaat1;"-pd . where d and
_Paschen's law, starting from a certain value o to increase as pd - /
“:h are very near to one another Upy'’ commences O(Mv/cm)'and Ubr
* 'is reduced., Fig.4 shows the relationship of E2§ thickness is
' I (kv) and thickness (b, cm) for rock saltj asi xeess'were Seill
" peduced Epy 4ncreases and possibly if the tgdcb: of great
. further rodﬁced Uyy might increase, It wou
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- on the.vdependenc'e,"oi‘ the breakdown time and ‘the breakdown voltage _ -
. of dielectrics on their thickness » ‘ o
theoretical interest to verify this experimentally. The results
— - pre'santed are in agreement with the hypothesis of impact ' '

ioni'sation'brqakdown of solid dielectrics.
 There are 4 figures and 9 referencesi 8 soviet and 1 English.

"". ghe English languageé reference reads as followsi

i . Re‘f._Bz‘ F. Snitz. On the theory of electron multiplication in" ' , ' . -
R crystals. Fhys. Rove, 1949, 764 9 1376. o . B
*. . SUBMITTED: october 18, 1960 o, L ‘
' o » ty) 11 by ,
e W
‘: Ly | Mall 1 .
- ! ez g ,
-, " . ) . - o Fis.l‘ - - . s (
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VOROBPYEV, A.A.; KOVALENKO, Ye.S.

Cyclic accelerator with trajectory control effected by means
~of a high-frequency field. Izv.vys.ucheb, zav, 3 £z, 1no.5:36-38 ’
16 _ (MIRA 14:10)

1. Tomekxiy politekhnicheskiy institut imeni S.M,Kirova,
(Particle accelerators) (Electric fields)

.
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3717 3?/61/003/011 /004/056
24,7800 (lll'/, 13 %’,I.ﬁf‘?) B102/B138

AUTHORB1 Voroéi!:!l_54,A‘4,Vorob'yev, G. A., and Torbin, N. M,
—

TITLE: Disonarge formation processes in solid dielsotrics

PERIODICAL: Fiszika tverdogo tela, v. 3, no, 11, 1961, 3272-3277

TEXTs Breakdown affeots were studied in NaCl, KOl and XBr single orystals.
Breakdown was induced by applying a point with positive or negative
potential {0 a orystel face. In NaCl discharge propagates along the ﬁoo
direction if the point has nagative polarity, along [111 {f it hae positive
polarity (minimum breakdown voltage) and along (110] in“the case of
positive overvoltage. With growing overvoltage anode sparkover thua

‘ohanges it3 direotion according to 111]-,[110_']-9 [100] . Discharge propagates
‘with v.“-d/tf vhere d is the thickness of the orystal and t, the discharge

formation %ime. In order to gain data of great interest for the theory of
eleotrioc breakdown in solid dieleotrios the authors measured the ourrents
pegsing through the sample before, and in the moment of, breakdown and the
time required for the formation of s breakdown. In most experiments the
point was of positive polarity and the other electrode, a plate, of
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30772 ‘
8/181/61/003/011/004/056
Discharge formation processes in solid ... 3102/B138

The channel diameters measured in incomplete breekdown were between 2
and 4 4. The channel radii of streamer sparkover were found to be

- ~107%cn. The density of the discharge-formation current was 104-1053/cm2.
The radius of the luminescent zone in an incomplete breakdown. Light

‘emissiorn starts at currents of 10'3a and is probably due to thermal

ionization. Discharge propagates at a rate of 1.4 - 1.3-106 cm/sec.
Conclusions: The channel walls of an incomplete breakdown are melted
through by the discharge-forming current. Highest breakdown voltage

for negative point polarity and the polarity dependence of the direction
of discharge indicate that impact ionization occurs during the formation
of the discharge. The fact that discharge propagates faster if the
point 1s positive indicates that discharge formation in rock salt is a
proceos similar to streamer disoharge in air. Breakdown voltage and
formation current are higher where the lattice energy is higher. The
high current densities and tha presence of luminescenoce indicate that
thermal and photoionizations may also be possible during breakdown in
solid dielectrics. There are 2 figures, 3 tables; and 12 references:
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ASSOCIATION, Tomskiy

The four references to Englieh-language
‘Proc,
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« Phys,, 2
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50772

s/1ﬁ}/61/oos/o11/b04/056
B102/B138

Soc, (a),
Rael, GCR,
» 2, 120, 1958,

Roy- Ji’) 5233

44, 8, 445,

tut ip, S. M, Kirovg

(Tomsk Polytechnie Institute imeni g, y, Kirov)

- SUBMITTED, May 4, 1961
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(Particle accelerators) (MIRA 14:4)
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PREAIE G e

JOROB'YEV, 4.A.; VOROB'YEV, G.A.; KOSTRYGIN, V.A,

 ; ' , Relation between the time lag and the path length in air.
i Zhur, tekh. fiz. 31 no.9:1135-1137 8 '61, MIRA 14:8)

1. Nauchno-issledovatel'skiy institut yademoy fizild, elektroniid

i avtomatiki pri Tomskom politekhnicheskom institute imeni
S.M. Kirova.

(Electric discharges)
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PHASE I BOOK EXPLOITATIONV s0v/6212
Budylin, B. V., and A, A, Vorob'yev

Deystviye izlucheniy na ionnyye struktury (The Effect of Radiation
. on Ion Structures), Moscow, Gosatomizdat, 1962, 166 p. 5000
- ooples printed.

"Bd.s V. A, Podoshvina; Tech, Ed.: N. A, Vlasova,

PURPOSE: This book is intended for specialists in atomic and nuclear
physics, physical chemistry, and radiation,

COVERAGE: The book describes the effects produced by radiation in
matter and investigates the changes occurring in the structure and
mechanical properties of solid bodies and orystal lattisesas a re-
Bult of radiation. No personalities are mentioned. References
follow each chapter,

TABLE OF CONTENTS :
Introduction 3
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2066053 BIT(L)/BHP(q)/BIE(n)/BHE(E)/EDS  AFFIG/ASD/ESD-3/LIP(C) JD/iG, -
A'q:ACCESSION,NR: AR30Q6994 : 5/0058/63/000/008/E07l/§07lf}

° SOURCGE: RzZh. Fizika, Abs. 8E495 = . LA

» AUTHO&I: Vorob'yev, A. A.

L .

| TITLE: Radiation change's and endurance of alkali halide crystals ,}\ ‘

T

CITED SOURCE: Sb. Fiz. shchelochnogaloidn. kristallov?7Riga, 1962,
.. 304-316. Diskus., 317-318

TOPIC, TAGS: ~alkali halide crystal ., radiation damage, radiation en~ |
durance, color center v

.., TRANSLATION: Review of the research done on radiation effects in
"alkali-halide compounds with variable anion or cation, aimed at ob-
- taining information on the radiation endurance of bodies. The fol-
' lowing questions are considered: dependence of rate of formation of
- color centers and of the rate of their decay on the radiation dose,
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'~ ACCESSION NR: AR3006994 S . O

. chemical composition of the crystal, and irradiation conditions; the :

" coefficient of absorption of the electrons and the lattice enerqy:
' the coefficient of attenuation of the X-rays and the lattice energy:

- the characteristic enexrgy losses of the electrons in alkali-halide

compounds; optical absorption in ionic crystals following irradia-
tion; spontaneous occurrence of color centers in irradiated crystals
following annealing; change in hardness and plastic properties of :

@ ~crystals; regeneration of properties of irradiated crystals upon an- '

' nealing; change in electric conductivity of alkali-halide crystals'
irradiated with X-rays or neutrons; effect of irradiation on the

" electric strength of the crystals. Conclusions are drawn with re-~

spect to the nature of radiation endurance of solids and methods for '
- estimating this endurance. Bibliography, 21 titles. A. Timofeyev.

 DATE ACQ: 06Sep63 SUB CODE: PH ENCL: 00
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. 'IJ?(C)/SSD v;-”'pt‘.l;: -@a/Jp _ , / _ R
g ACCESSION NR: AR3006987 . v o S/OOS8/63/000/008/5049/2049 ?
Jl SOURCE: Rzh. Fiziks, Abs, BE347 ] , ){/8 SR
B AUTHOR: “Vorob'vev, A. A.: Vorob'Yev.'G. A, N I i-fkv :
AR .2 . WWW ) ( o 0\ o .",,’m . :' :.
- iTITLE-' Tonization processes’in the electric breakdawn,of,alkalf”” S i f;
‘ .halide salt- crystals S e T e ) et
K W -. . . . . >. e .o ’V ) i ‘:
- W 7 SRR
~’CITED SOURCE Sb Fiz. shchelochnogaloidn krietallov. Riga,,1962, R &
N 361-364° L o T b E
i !

ETOPIC TAGS: lectric breakdown, alkali halide crystal y ionization,

. i )
;Townsend mechanism,;streamer mechanism . SRR ) | 3.
! o R
?TRANSLATION' Experimental results and the main 1aws og ‘the electric ! ,é
:'gbreakdown of NaCl, KCl, KBr, and KI, obtained at the laboratories i A
"of the Tomskiy politekhnicheskiy institut (Tomsk Polytechr.ic Insti-- ,
tute , are briefly xeported. D:.scharges frmrftve—mmrp_‘ P
‘Card 1/3~." : ) . D - " AR ' * H; ;
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B point extend in the directions [111] and (110], and f£rom a negative -
B ' point along’ {100]). - The average rate’ of dischexge.'in the case when
@ - the point has a positive polarity is larger than in the case ‘of a

negative ‘point. Measurement o: the currents flowing during forma=-
."tion of the discharge shows that the formation of. incomplete. break- -i -
[* down channels in dielectrics is due to the melting of the dielectric” .
B by the current of the produced discharge. - It is proposed that if '
B : the dielectric has a small thickness (d) (from several to several

B © dozen microns) 'the discharge has a multiple~avalanche character. -

il When d decreases from tenths of a millimeter to several microns, one .
fl - observes at a certain value d., (on the order of 1072 :cm) a change =

T A eyt e
LR

.
N e
\ .

Cm e . . m——

_in the di-scharvge},time tdi's‘ch"“ thusiindicat‘.im'g a ‘change in the dis- D

3 : : . I Cy
% - charge mechanism in the so0lid dielectrics from the avalanche- ;
8- streamer type d > dvr to the multi-avalanche-stregmer type d ¢ dér‘

in the éame ‘manner as in gases on going over frpgi\:'th_e Townsend

Cordl: 2/3
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- make. &t*possiﬁle to assume that the crystal breakdown begins with
~'__-j:‘j impact ionization.' N. 'rorbi.n. T Ca .
i ' ) A o e s L AR R q »
- DATE ACQ: 065ep63__ SR sus conz- PH . . - ENCL: 00 A
o ' ) . N 5’ ‘.v“ RN ¢ : . k. <
~ * N e . » i .
- i ?fi",-‘ Ve b
LI P
N ‘_,'b_; o _' . T ° . :,' T .- - - . y -". “i_ " ) . I ,?.‘ I "
- "i vl H .. : 1; -’
card 3/3 TR TR ST RIS P A | :
G K IS T PR =7 VT . = P oo :

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860810020-5"



APPROVED FOR RELEASE: 03/14/2001

FEYRREERE ARSI P TR IR TUAIRET IS T AN
- i = ?ﬁ 153 COMEE/ERRANGL TRIBH SRR whes o 2 CIA-RDP86-00513R001860810020-5

SRS

s/139/62/000/001/019/033 f A

, £032/E11k . E,
AUTHOR ‘ngoh'yev, Acie » : ’§=
 TITLE: ‘optical absorption in alkali-halide crystals and : % ‘rﬁ

“the lattice encrgy

PERIODiCAL{ 1zvestiya vyéshikh uchebnykh'zavedeniy,
‘ Fizika, no.l, 1962, 118-12k

- TEXT: The author reports a review of published information L
on the fundamental optical absorption and additional absorption
4in ionic crystals containing colour centres. The long-wave
- fundamental ahsorption edge of ionic crystals in the ultraviolet
part of the spectrum and the short-wave edge in the infrared are
displaced towards longer wavelengths for jower lattice energies Bt .
y. The additional absorption pands which appear in crystals of —
alkali-halide salts containing n= or p-type colour centres are ;
displaced in the dircction of the longer wavelengths for crystals
- with lower lattice energies. This,displacement can be described :

- by a formula of the form

C [+3 -a
Ay = 5122 AU
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. . . . s/139/62/000/001/019/o32 "
ti l 9 - e :
Optical absorpftion in alkali-halide E032/E11h4

:»where A. and o are cordants, It is shown that. the lattice

energy determined from the ionic radii and charges reflects
the relation between the optical characteristics, the chemical
composition and the structure of the crystals more fully than
the dependence on the lattice constant, These results are

said to be in agreement with the work reported by the present

author in Ref.15 (AN SSSR, v.108, 1956, 47).
There are 2 figures and 7 tables,

ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M. Klrdva,fﬁﬁ:f
(Tomsk Polytechnical Institute 1meni S, M. Kirov) | '
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